New infrared spectroscopic technique as a tool to reveal roles of unsaturated fatty acids in diseases and synaptic functions.
Newly developed Fourier-transform infrared spectroscopic analysis (FTIR) techniques were applied to diagnosis of adulthood disease and to reveal the role of unsaturated fatty acids in neuronal function. A new FTIR technique was developed to monitor the change of lipid content in the human oral mucosa noninvasibly. By this technique the infrared spectrum of oral mucosa was found to change in good relation to that of triglyceride level in blood of adult volunteers. This indicates that the new infrared technique may be useful for future diagnoses of hyperlipidemia or triglyceridemia noninvasively. It was found that the deficiency of n-3 polyunsaturated fatty acids in brain membranes decreased the bright-ness-discrimination learning performance in rats, and a change of membrane surface structures was detected nondestructively by FTIR after the learning task in comparison with the structure of membrane surfaces before the learning. The evidence obtained from this technique suggested that a change of sialic acid binding form in the brain membranes occurred after the learning task in rats fed n-3 rich diet but not in rats fed n-3 deficient diet. This was further confirmed by a chemical analysis of sialidase-sensitive sialic acid contents in the membrane. These evidences show that the newly developed infrared spectroscopic techniques are useful not only for the noninvasive diagnoses for human adulthood diseases but also for the nondestructive analysis of biomembrane.